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Background

ThreePurpleAiPAI PM Sensorthat were previously evaluated for their perfor
the field (deployment period: 02/19/2016 to 04/19/2016) under ambient env
conditions, have now been evaluate®auth&€oast AQNBemistry Laboratory
under controlled artificial aerosol concentration/size range, temperature, an

humidity.
PurpleAiPMS1003(units testey GRIMMréf. PM:massg:
U Particle sensorgp(ical; neREN) ( Optical particle counter
U Each unit measures; RFM ; PM,mass u FEM PM
concentration (ugjrand the numbers of U Uses proprietary algorithms to calculate
particles with diameters larger than 0.3, 0.5, PM, PM; and PM,mass conc. from
1.0, 2.5, 5.0, and 10.0 pymin 0.1 L of air particle number measurements
(count concentration in #/dl) U Cost: ~$25,000

c:

Unit cost; ~$150
Time resolution-&€c

Units IDs: 22d0, 2336, b610 TSI APS 3321 (ARPEQef. method for Piyhmss):

U Aerodynamic particle sizer

U Measures particles from @B {an

U Usesapatentedjoublecrest optical system
for unmatched sizauguracy

u Cost: ~$50,000



Evalliatidroresels gisdglineeline

A PurpleAirs GRIMM PMmass concentration
A PurpleAirsGRIMM PMmassconcentration
A PurpleAirsAPSvsGRIMM P)massconcentration

TSI APS 3321

The three PurpleAirl PA
sensors in the
‘efVironmental chambe
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Coefticignt Ot Deternmnatioh vBAGRIMM

PurpleAir PM ,vs FEM GRIMM (mass conc.: ZD40% RH)

—GRIMM 22d0 2236 Unith610 did not PM, o Mass, 20°C and 40%
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0 200 400 500 800 A ThreePurpleAinnits showeakry

Time (minute) strong correlationgh FEM
GRIMMPM ,measurement dat
A Over the full Ritoncentration range test@d(8g/nd), PurpleAir (R*=0.95petween-800eg/n?.
units 22d0 and 2336 tracked well the diurnal variations as re&ordedurpleAunits overestimate
the FEM GRIMM. the FEM GRIMAY, ,
A For this experiment, b&i0 did not record vakhsurements, ~ concentration.

probablgue to theniscommunicatwithWiFi Later, Unit b610
resumed normal data logging by itself.




Purple APPA| Accuracy

A Accuracy (28 and 40% RH)
Steady State  Sensor mean FEM Accuracy

(#) (Mg/m®) (ng/m®) (%)

30.3 15.7 7.2
65.8 32.8 -0.8
124.3 60.9 -4.1
293.8 161.9 18.5
365.7 269.9 64.5
371.7 302.6 77.2

A ThethreePurpleAinnits showed lawcuracy compare@GRIMM PMover the concentration
range of-Q60ug/m3. At higher BMconcentration (2800ug/ms),PurpleAs e ns or s 6
increased to up to 77%. In geRearpleAsensors overestimated thg,Ridss measured by
FEM GRIMM.

PA| DateRRecovelyr&hmiatiel/ Marmability

A Data recovery for Rass concentration from 22d0, 2336, and b610 was 100%, 100%,
respectively.

A Low PM,measurement variations were observed between the 22dWaitdba33&lid not
record valid data during thenmacel variability test.




PAl Precision

A Precision (%, EffetPM ,conc, TemperatuamdRelative Humidity)
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A Overall, the thrBarpleAinnits showed high precision for all combinations of low, medium gn
conc., T, and RH.

AFEM GRI MMés precision was also high acro
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PAl Climaté Susceptipility

PurpleAir vs FEM GRIMM (RH ramping, medium,Bkass and 5C)
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Coefficient Ok Letermnatioh vBAEM GRIMM

PurpleAir PM : vs FEM GRIMM (mass conc.: ZD40% RH) PM, s Mass, 20°C and 40%
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0 strong correlationghFEM
0 200 400 600 800 GRIMMPM, smeasurement dat
Time (minute) (R?> 0.99) betweei800eg/n3.

A Over the full BMtoncentration range test@D(®g/nd), the A ThePurpleAirnits overestimat
PurpleAunits tracked well the diurnal variations as recorded byited-EM GRIMM RM
FEM GRIMM. concentration.




Purple APPA| Accuracy

A Accuracy (28 and 40% RH)
Steady State Sensor mean FEM Accuracy

(#) (g/m?) (g/m?) (%)
43.8 15.9 -74.8

96.5 33.4 -88.6
187.0 62.4 -99.7
505.4 167.6 -101.6
796.2 282.6 -81.7
866.9 322.1 -69.1

A ThethreePurpleAinnits showed lawcuracy compare@GRIMM PMover the concentration
range test {80Qug/m3). At all steagyates, the sensors overestimated the FEM GRIMM b
than 100%, therefore, the calculated accuracy reported negative values at all concentr

PA| DateRRecovesyr&hmiatiel/Marability

A Data recovery for Riass concentration from all three units was 100%.

A Low PM.measurement variations were observed between the three units.




PAl Precision

A Precision (EffecRif, ;conc, TemperatuamdRelative Humidity)
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A Overalll, the three PurpleAir units showed high precision for all combinations of low, mediu
conc., T, and RH. AC®nd65% RH, the precision was slightly lower than that for other condit

AFEM GRI MM6s precision was also high acr os
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PAl Climaté Susceptipility

PurpleAir vs FEM GRIMM (RH ramping, low RNhass and 5C)
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Discyssion

AccuracyOverall, the thrBerpleAunits have low accuracy, compared to the FEM GREVIiVIFNY
in the range @0 pg/rd The threPurpleAunits overestimated the fvid PM:mass measured
by FEM GRIM{Efeto slide &nd 11).

PrecisionPurpleAunits have high precisomalmost all tesbmbinatiorf®M concentrations, T and RH
(refetto slide @nd 12)

Intramodel variabilitylowintramodel variability was observed amdhg pleAmnityslide £11). Unit
b610 had miscommunicatioWWiktfor a period of time.

Data Recoverata recovery for Rflom all three sensors was 100Ruf@eAir and @liFenabled
devices, the data logging happens in the backgrimene isnab alert/notification on the deviea{ghey
stop logging.

Coefficient of DeterminatidPurpleAir units showed very strong correlatr@sfioese with the

correspondir@RIMM PMand PM:measurement da®d £ 0.95 and 0.99, respectively) for mass
concentratiagange between 0 and 3003 (refer tslides 5 and 10)

Climate susceptibility-rom the laboratory studies, temperature and relative humidity had minimal
PurpleAu n iprecssioritiow temperatureA5) and theetpoints of RH changes, units reported spike
changes in concentrations.
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PetermmnabtiohvBAReference
InStruments

PurpleAir PM,vs APS vs GRIMM (mass conc.’@310% RH)
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